Figure S1|
Representative photographs and radiographs for key sedimentary units and transitions, along with the cores logs (and symbols) from the figure in the main text.
Figure S2|
Downcore proportional abundance of dominant benthic foraminifera in cores 4 and 10. Assemblages of foraminifera were identified with Dendrograms produced from Q-mode stratigraphically-constrained cluster analysis on statistically significant taxa 1 . Benthic foraminifera were rare between in core 4 from 15.5 to 32.5 cm, and in core 10 from 12.5 to 25.5 cm, but Bolivina sp. was observed. Table S2| Arithmetic averages for measured sedimentary characteristics in the recovered seven different sedimentary units and preserved biological remains. Note that the stable carbon isotopic ratio (δ 13 C org ‰ VPBD, analytical uncertainty ±0.2‰) and C:N (analytical uncertainty ±0.1‰) were only determined on cores 3, 6, 10, 14, and 9 (n = 215). Symbols for biological remains: ostracodes (o) and foraminifera (f). Table S3| Radiocarbon data (n = 51) generated by the National Ocean Sciences Accelerator Mass Spectrometry (NOSAMS) facility at Woods Hole Oceanographic Institution, and all were calibrated to sidereal years before present (BP 1950 ) using IntCal 13 5 , with the highest probability 2σ result used to frame the results. Other lower probability calibration results do not change the interpretations of the data. Raw calibration data from this table is then rounded to the nearest decade for presentation in Figure 3 in the text, as per radiocarbon convention. The NOSAMS process abbreviations include: (a) gas bench (GB) is the continuous-flow accelerator mass spectrometry technique 6 (CF-AMS), (b) OC is for the standard alkali-acid-alkali organic carbon pretreatment for Standard AMS dating, and (c) HY is for hydrolysis of biogenic carbonate.
Table S4|
Different in mineralogy between the terra rosa paleosols and iron-rich sedimentary units. Some samples were reanalyzed after treatment with 10% HCl to observe remaining minerals after removal of carbonates (aragonite and calcite), and amplify the XRD-signal of the non-acidified mineral residue. 
